Direct ChIP-bisulfite sequencing reveals a role of H3K27me3 mediating aberrant hypermethylation of promoter CpG islands in cancer cells.
The model describing that aberrant CpG island (CGI) methylation leads to repression of tumour suppressor genes in cancers has been influential, but it remains unclear how such aberrancy is induced. Recent studies provided clues indicating that promoter hypermethylation in cancers might be associated with PRC target genes. Here, we used ChIP-BS-seq to examine methylation of the DNA fragments precipitated by the antibodies to both H3K27me3 and H3K4me3 histone modifications. We showed that, for a set of genes highly enriched with H3K27me3 both in cancer and normal cells, CGI promoters were aberrantly hypermethylated only in cancer cells in comparison with normal cells. In contrast, such aberrant CGI hypermethylation in cancer promoters that were deficient of H3K27me3 was not notable. Furthermore, we confirmed that these genes were consistently hypermethylated in TCGA primary cancer cells. These works support the association between H3K27me3 and DNA methylation marks for specific cancer genes and will spur future work on combined histone and DNA methylation that could define cancer's epigenetic abnormalities.